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In the development of new cosmetics, it has
been difficult to devise methods which will
predict the irritancy of a cosmetic formulation
which is not a primary irritant by the usual
standards of testing. Some cosmetics which are
relatively non-irritating upon single application
can often become irritating after continued
daily use.
This type of cumulative primary irritant reac-
tion is often called a "fatigue reaction." The
use of the prophetic patch test (1) and the re-
peated insult method (2—3) are helpful chiefly
in eliciting reactions to materials capable of
producing allergic responses. Recently, Justice,
Travers, and Vinson (4) have assessed the corre-
lation between animal test results and human
test results in specifically evaluating irritancy
of a cosmetic product.
It is the purpose of this communication to de-
scribe two new methods for evaluating the poten-
tial irritancy of products which will be repeatedly
placed in contact with the skin. These tests will
permit a closer estimation of the irritancy of sub-
stances, repetitiously applied, which fall in the
low range of the standard Draize test for pri-
mary irritancy.
Confidence in these test procedures is justified
by the good correlation that has been obtained
between laboratory results and actual use tests
on large numbers of consumers.
EXPERIMENTAL
Human Patch Test Procedure
White cotton flannel squares (1.25" x 1.25")
are sewn to thin polyethylene sheets slightly
larger in size. The flannel is moistened with the
material to be tested and the patch is applied
to the inner surface of the upper arm. Usually,
four such patches are applied in a square pattern
to each arm. These are kept in place by wrap-
ping an elastic bandage around the arm and
securing it with clips. When the patches are
removed, markers are placed on the arm so that
the patch may be re-applied to the same site.
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The number of applications and their duration
depend upon the substance being tested. Sub-
stances likely to be used daily are patched over-
night (17 hours) for four consecutive days.
Substances likely to be used once or twice a
week (e.g., shampoos) are applied for five hours a
day for five consecutive days.
Readings of irritancy are made daily, one
hour after removal of the patches. The readings
are made on the following scale:
0 = no visible redness
0 to ? = none to slight redness
? = slight redness
to slight to distinct redness
distinct redness
to + = distinctto strong reaction
+ = strong reaction
++ = very strong reaction
A test of reproducibility of these readings was
made using two trained observers. Out of 1,224
readings, 63.1 percent were in exact agreement,
34.3 percent differed by one category, and
only 2.6 percent differed by more than one
category.
Whenever an irritancy score of to + or
greater is observed, further testing of that area is
discontinued.
It has been found practicable to simultane-
ously test fifteen volunteers with eight materials,
including a control (of known irritancy). The
materials are placed on the arms of the volun-
teers in a randomized order and irritancy read-
ings are made without knowledge of the order
in which the substances are placed on the arms.
In order to evaluate the results, a numerical
scoring system has been devised. The irritancy
score is made of three factors which are multiplied
by each other:
Score for observed irritancy X factor for number
of days of application necessary to achieve this
grade X factor to allow for cessation of patching
early in the test where a strong reaction has
occurred.
Tabulation for each individual is made daily
and a daily average for each substance is then
computed for the fifteen volunteers. These daily
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TABLE I
Irritancy Scoring System
Irritancy Score = Intensity factor X factor for
number of days of patching X factor
for cessation of patching*
++
+
?±
?
= 50
= 40
= 35
= 30
= 25
= 20
1st day = 2.5
2nd day = 2.0
3rd day = 1.5
4th day = 1.0
5th day = 0.5
lstnopatchday = 1.5
2nd no patch day = 2.0
3rd no patch day = 2.5
4th no patch day = 3.0
0? = 15
0 = 10
averages are then averaged to give a final irri-
tancy score.
The factors for performing the calculations are
given in Table I. These factors were arbitrarily
adjusted so that the irritancy scores obtained
with a standard irritant, when evaluated on
100 subjects according to the above procedure,
would fall into a normal distribution pattern
with relatively little skewing of the curve.
If the final irritancy score of two substances
differ by more than two points, it has been found
that this represents a statistically significant
difference in irritancy.
Illustrations of sample calculations are: if,
after the sccond day of testing, the intensity of
irritation produced by the product is ? to
the irritancy score would he—intensity factor
(25) x factor for number of days of testing
(2.0) = irritancy score (50). If, after the third
day of testing, the intensity of irritation pro-
duced by the substance is +, further testing of
that site would be discontinued. If, on the fourth
day, the intensity of irritation on that untested
site is to +, the irritancy score would be—
intensity factor (35) x factor for number of
days of testing (1.0) x factor for cessation of
testing (1.5) = irritancy score (52.5).
Animal Methods
It was found that in screening substances of
low irritancy on laboratory animals, repetitive
patch testing was necessary to induce positive
reactions. Even in this case, it was often diffi-
cult to read irritancy due to the normal pinkish
color of the animal's skin.
It was therefore desirable to develop a screen-
ing method in which the irritancy of test sub-
stances could be intensified so that substances
of low irritancy could be rapidly screened in the
laboratory animals. The following represents a
rapid method for screening substances of low
irritancy on laboratory animals, and the results
show excellent correlation with results on human
subjects.
Rats, rabbits, and guinea-pigs have been used
with equal success. The animal is anesthetized
and tied to an animal board. The ventral side
of the animal is carefully shaved and circular
areas one inch in diameter are drawn on the
animal's abdomen. On rats, usually four such
areas are inscribed; on guinea-pigs, six areas;
and eight areas on rabbits.
The circumscribed areas arc next painted with
a 20 percent aqueous formaldehyde solution
(ca. 0.1 ml) and the solution allowed to evapo-
rate. This is repeated a total of three times. After
evaporation of the last formaldehyde treatment,
the substances to be tested are impregnated onto
one-inch circular flannel pads and these pads
applied to the areas previously treated with
formaldehyde. In practice, a substance of known
irritancy is included for purposes of calibration.
After setting the pads in contact with the skin,
a sheet of polyethylene is placed over the whole
area. The ends of the sheet of polyethylene arc
weighted so as to keep the flannel pads in in-
timate contact with the animal's skin and
to 2 cc of Trypan blue solution (%) is
then injected into the axilla of the animal.
After sixteen hours, the flannel pads arc re-
moved and the degree of irritancy of the sub-
stances can be estimated by the accumulation
of blue dye at the treated site. rrhe degree of
blueness at the treated sites can be visually
ranked to provide a relative order of irritancy
of the substances tested. A modification of this
procedure ranks the most intense area of blue-
ness as 100 percent, the uncolored skin as 0
percent, and all of the other test sites are graded
visually on a 0 to 100 percent scale in propor-
tion.
Using this procedure, even substances which
produce minimum irritation when evaluated by
repetitive occlusive patch testing produce
Intensity
Factors
Factor for
number of days
of patching
Factor for
cessation of patching
* This factor is only included where an area is
no longer being patched doe to irritancy.
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Solution Irritancy Score*
H20 0-5%
1% NaLS 20%
2% NaLS 40%
4% NaLS 60%
6% NaLS 80%
8% NaLS 100%
.
mu sion
1
2
3
4
5
Human Irritancy
Score
44.5
34.9
27.5
24.3
21.5
Animal Irritancy
Score
100%
75%
45%
40%
35%
TABLE IV
Evaluation of Irritancy of A Series of Shampoos
Shampoo
Human
Irritancy
Score
Animal Irritancy Score
1
2
3
4
5
6
7
8
46.8
46.0
41.8
33.3
27.4
24.4
26.7
24.1
Most irritating
2nd most irritating
3rd most irritating
4th most irritating
5th most irritating
6th most irritating
7th most irritating
Least irritating
observable irritancy as measured by dye accu-
mulation. Often, observable dye accumulation
can be seen after five to six hours with substances
of relatively low primary irritancy. By forcing
reactions to occur even from the application of
relatively non-irritant substances, the method
can be used to compare the irritancy of sub-
stances at the low end of the irritancy scale.
Of greater importance is that a number of sub-
stances evaluated by the animal method have
been in excellent agreement with the order of
irritancy as evaluated from the human repeti-
tive occlusive patch testing previously described.
RESULTS
Using the formalin-trypan blue test procedure,
the irritancy of various concentrations of sodium
lauryl sulfate solutions was evaluated. The
results are presented in Table II.
Table III presents comparative scores ob-
tained in evaluating the irritancy of a series of
different emulsions by both the human repeti-
tive occlusive patch test procedure and the for-
malin-trypan blue animal procedure.
Table IV presents comparative data obtained
in evaluating the irritancy of a series of different
shampoos. It should be noted that in this test
the animal results showed shampoos 1 to 4
to be much more irritating than the other four
shampoos.
Shampoos 4 and 8 listed in Table IV were also
evaluated for primary irritancy using the stand-
ard Draize test (2). The scores obtained were
2.00 and 2.13, respectively, thus classifying
both formulations as moderately irritating.
However, as can be seen in Table IV using the
two tests described, these substances are found
to be widely different in irritancy. From use
experience it has been found that shampoos with
scores comparable to shampoo 4 sometimes lead
to some irritancy complaints, but that sham-
POOS with scores comparable to shampoo 8
usually do not.
DISCUSSION
The two procedures presented together con-
stitute reliable methods of evaluating the irri-
tancy of cosmetic substances. It seems highly
likely that these tests can efficiently predict
the irritancy of substances under conditions of
actual use.
The animal formalin-trypan blue test proce-
dure has been developed only relatively recently
and has in general been used only as a corollary
to the human Patch test procedure. However,
results obtained with this test have been in
excellent agreement with the human patch test
results. Indeed, the test appears to be more
sensitive than the human test when substances
of very low irritancy are evaluated. Thus, sub-
stances of low irritancy, which produce the same
score on the human test, can be made to show
differences in irritancy with the animal test.
Whether these differences are significant of
TABLE II
Evaluation of Irritancy of A Series of
Concentrations of NaLS
* Most irritating called 100%.
TABLE III
Evaluation of Irritancy of A Series of Emulsions
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differences to be encountered under conditions
of normal application of these substances is not
known.
SUMMARY
Two methods have been described for the
evaluation of irritancy of substances to be ap-
plied as cosmetics. One method involves repeti-
tive patch testing in human subj ects, and the
second method uses laboratory animals. Good
correlation has been found between these two
methods.
REFERENCES
1. SCHWARTZ, L. AND PECK, S. M.: The patch test
in contact dermatitis. Public Health Rep.,
59: 546, 1944.
2. DRAnK, J. H., W000wARo, G. AND CALYERY,H. 0.: Methods for the study of irritation
and toxicity of substances applied topically
to the skin and mucous membranes. J.
Pharmacol. Exp. Ther., 82: 377, 1944.
3. SHELANSKI, H. A.: Experiences with and
considerations of the human patch test
method. J. Soc. Cosmetic Chem., 2:324, 1951.
4. JUSTICE, J. T)., TRAYERS, J. J. AND VJN5ON,
L. J.: The correlation between animal tests
and human tests in assessing product mild-
ness. Proc. Sci. Sect. Toilet Goods Assoc.,
35: 12, 1961.
